Phytoplankton plastid evolution. Figure S1 . A schematic representation of dinoflagellate plastid evolution. Red and green arrows indicate the red and green evolutive lineages. Dinoflagellate genus are indicated as examples of the pigment types (as defined by Zapata et al) 1 where the major carotenoids and chlorophylls are as follows: The unknown carotenoid was purified by semipreparative HPLC using a Waters Breeze system comprised of a Waters 1525 binary pump module and double detection at 443.5 and 450 nm (Waters 2489 UV/Vis detector). The column was a Luna C8 (250 x 10 mm, C8, 5 μm, Phenomenex, Torrance, California, USA), and the mobile phase was an isocratic elution at 5 mL·min . Lipids were monitored at 245 nm and unknown carotenoid at 443.5 nm. The fractions with the purified carotenoid were combined and solvents were evaporated with a gentle flux of N 2 to provide 45 µg (0.06 µmol) of a yellow to orange oil characterized as lepidoxanthin 1. The amount of pigment obtained is approximate, as it was tentatively estimated by UV/Vis spectroscopy (V-650 Spectrophotometer, Jasco, Tokyo,Japan) employing the molar extinction coefficient of a similar xanthophyll (violaxanthin in acetone).
The isolation procedure started with 9.9 L of Lepidodinium chlorophorum culture which finally afforded 80 μL of a 0.7 mM solution of the pigment under study (yield of 4.5 µg of pigment / L of culture).
The purified pigment was stored under N 2 at -80 ºC until subsequent analysis. A small volume of purified unknown carotenoid was dried under N 2 and dissolved with 1 mL of diethyl ether, and the same volume of 10% KOH in methanol was added. The mixture was left three hours and a half at room temperature under N 2 . The reaction was stopped by transferring to ether in a separating funnel. The ether solution was washed with water until the pH was neutral. To ensure full recovery of the saponified carotenoid the aqueous phase was re-extracted with ether. The ether solution was dried, dissolved in acetone and injected to HPLC system. An aliquot of the saponified unknown carotenoid was kept under -20 ºC for mass spectrometry.
Epoxides (Furanoid rearrangement)
A small quantity of the unknown carotenoid was dried under a gentle flux of N 2 and dissolved in 2 mL of ethanol and the visible spectrum was recorded. Then, 50 µL of HCl 0.1 M was added to the spectrophotometer cuvette and the spectrum checked each 10 min until no further change was recorded (30 min). 
Mass Spectrometry
High resolution positive ion mass spectra were obtained with a Thermo Scientific Dionex Ultimate 3000 High-Speed LC (column: Acquity HSS C18, 1.8 μm,150 x 2.1 mm; gradient elution from A: 82% methanol, 9% of a 1% solution formic acid in methanol:water 9:1 and 9% water to B: 99.8% methanol, 0.1% of a 1% solution formic acid in methanol:water 9:1 and 0.1% water in 10 min and then kept isocratic in B for 5 min; flow rate 200 μL·min -1 ) coupled to an Exactive Mass spectrometer, equipped with an Orbitrap mass analyzer and a HESI-II probe for electrospray ionization. Mass calibration was performed with a mixture consisting of Caffeine, MRFA tetrapeptide, and Ultramark 1621. Full scan and AIF (all ion fragmentation) scans were adquired. All analyses were performed using the "balanced" automatic gain control (AGC) setting with a 200 ms maximum inject time. Data acquisition was carried out using Thermo Scientific Xcalibur 2. 
